The Gravity Recovery and Climate Experiment (GRACE) satellite system was launched in 2002, and has been playing important roles in various disciplines of earth and environmental sciences through measuring time-variable gravity field of the earth. It also offers a unique viewpoint to study earthquakes in terms of mass redistribution. We provide a review of earthquake studies with GRACE, e.g. basic facts of the satellite system and available data types, several kinds of non-earthquake gravity changes which may mask the earthquakerelated signals. We also summarize past researches about co-and postseismic gravity changes. Two dimensional coseismic gravity changes were first observed with GRACE for the 2004 Sumatra-Andaman earthquake. After that, GRACE has caught coseismic gravity changes of the 2010 Maule, the 2011 Tohoku-oki, the 2012 Indian-ocean, and the 2013 Okhotsk deep-focus earthquakes. Such coseismic gravity changes are due mainly to two factors, i.e., the density changes around the fault edges, and the vertical deformations of boundaries with density contrasts such as the surface and the Moho. Short-and long-term postseismic gravity changes are considered to stem from afterslip and viscoelastic relaxation, respectively, but further studies are needed to quantitatively explain the observations.
observed by GRACE at the point (140E, 39N) shown in Fig. 5c as the yellow circle. The GNSS data are from the F3 solution of the GEONET station 960555 (relative to 950462 in Kyushu). For the GRACE gravity data, both of the fan filter (averaging radius is 250 km) and the de-striping filter (polynomials of degree 3 for coefficients of orders 15 and higher) have been applied. The vertical orange line shows the time of the occurrence of the 2011 Tohoku-oki earthquake, and the blue and red curves show the models fit to the time series of the GRACE and GNSS data, respectively. The ratio of the seasonal changes relative to coseismic steps is much larger in the GRACE data than in the GNSS data. Table 1 . The yellow circle in (c) shows the point whose gravity change and eastward displacement are given in Fig.  3 . At the yellow circles in (a, c), the time series of the gravity changes are shown in Fig. 4 . The focal mechanisms are shown at the epicenters of the earthquakes. The black rectangles under beach balls show the faults given in Table 1 . The GRACE data have been filtered is the same way as in Fig. 2d . 
